On the basis of the specimens taken from an unspecified ascidian at Valentia Island (southwestern Ireland), Scott and Scott (1895) described (with illustrations) the female of (?)Enterocola hibernica n. sp. These authors also described a similar new copepod, (?)E. beaumonti, as obtained from the same ascidian, and stated that the two species lacked mouthparts. Brément (1909) placed these copepods under the genus Aplostoma Canu, 1886. Chatton and Brément (1910) redescribed (with illustrations) Aplostoma hibernica as possessing mandible, maxillule, and maxilla. The latter work was based on three specimens found among unidentified colonial tunicates from Roscoff (Channel coast of France). Chatton and Harant (1924a) recognized both A. hibernica and A. beaumonti as species of Haplostoma. Chatton and Harant (1924b) established the genus Haplostomides, designating H. scotti n. sp. from Penpoul (near Roscoff) as the type species. In the same paper, they added H. brementi n. sp. from Angelé (Gulf of Lion), and also included Haplostoma hibernica as Haplostomides hibernucus. Later, these authors (1924c) noted that this genus consists of three valid (H. scotti, H. brementi, H. hibernicus) and one doubtful (H. beaumonti) species. Ooishi and Illg (1977) listed synonymies of H. hibernicus in their paper of the subfamily Haplostomatinae and treated H. beaumonti as ''species incertae sedis'' in it. In the present paper, the subfamily is placed under the family Ascidicolidae Thorell, sensu Illg and Dudley, 1980 , and order Cyclopoida Sars, based on Damkaer, 2002 . Gotto (1952 recorded the occurrence of H. scotti and H. hibernicus in Polyclinum aurantium from Strangford Lough. The same author (1954) stated that it is possible that H. scotti is the same species as (?)E. beaumonti described by Scott and Scott (1895) , but gave no specific reasons; later, Gotto (1993) required necessity of further study for H. hibernicus. In my redescription of H. scotti (see Ooishi, 2002) , specimens of which were collectd from P. aurantium at Roscoff, it was also mentioned that H. scotti is possibly synonymous with (?)E. beaumonti because of the remarkable morphological similarities (body form, position of leg 1) of the females. However, it was pointed out that further studies on H. hibernicus will be necessary to determine whether the specimens from Strangford Lough correspond to those from Roscoff studied by Chatton and Brément (1910) .
The present paper deals with a redescription of H. hibernicus from Strangford Lough. It indicates that H. scotti is synonymous with (?)E. beaumonti. In 1992, Dr. Gotto sent me an intact specimen that he identified as H. hibernicus from P. aurantium at Strangford Lough. This specimen, which I examined in the same year, is basically comparable to the specimen used in the redescription.
Haplostomides scotti, named by Chatton and Harant (1924b) , has been dealt with in papers by Gotto (1952 Gotto ( , 1954 Gotto ( , 1960 Gotto ( , 1966 Gotto ( , 1993 and also in many other related papers (Ooishi, 1991 (Ooishi, , 1994a (Ooishi, , 1994b (Ooishi, , 2001 (Ooishi, , 2002 Ooishi and Illg, 1977; Illg and Dudley, 1980; Marchenkov and Boxshall, 2003; Boxshall and Halsey, 2004) . Although H. scotti is a junior synonym of (?)E. beaumonti, it is obvious that its name has been long-accepted in these taxonomic studies including a detailed redescription (see Ooishi, 2002) of the species. It is proposed here (following Article 23.2 of the International Code of Zoological Nomenclature, 1999) that the name H. scotti not be changed. The genus Haplostomides currently consists of nine species, including H. sanamyani n. sp. which has recently been described by Marchenkov and Boxshall (2003) from the Bering Sea, the North Pacific Ocean. The names (including an emended name) of its eight congeners have been listed by Ooishi (2002) .
MATERIALS AND METHODS
Sampling of a single female specimen of H. hibernicus living in the ascidian Polyclinum aurantium Milne Edwards (Aplousobranchia: Polyclinidae) was undertaken at the Queen's University of Belfast during August 1995. This ascidian was collected from Strangford Lough, and it was also the host for specimens of H. scotti (see Ooishi, 2002) . A macrophotograph of H. hibernicus was taken of a living specimen. The copepod was fixed in 95% ethanol and stored in 70% ethanol. It was immersed in lactic acid (with a slight amount of methylene blue) for dissection, measurements, drawings, and photomicrographs. Drawings were made with the aid of a camera lucida. The dissected appendages and urosome were mounted singly in polyvinyl lactophenol on 11 slides as follows: (1) cephalosome with left appendages from antennule to maxilla; (2) right and left maxillipeds; (3) right leg 1; (4) right leg 2; (5) right leg 3; (6) right leg 4; (7) left leg 2; (8) left leg 3; (9) left leg 4; (10) copulatory organs (copulatory duct and seminal receptacle) attached to body; and (11) gonopores (each with spinal apparatus) on body, and also urosome with caudal rami. Scott and Scott (1895) presumably did not deposit their specimens of (?)Enterocola hibernica, and I have confirmed that the specimens of Aplostoma hibernica studied by Chatton and Brément (1910) no longer exist.
In the armature formula for legs 1-4, the total number of spines (Roman numerals) is given first and connected by a dash with the number of setae (Arabic numerals) in each leg. The total number (T) of these elements is given in parentheses for the basis and exopod. The total number for the exopod, which is denoted by an asterisk (*), means that one mediodistal spine is counted in addition to the number of spines and one seta on the lateral margin. The abbreviations used are:
SYSTEMATICS
Order Cyclopoida Sars, 1886 Family Ascidicolidae Thorell, 1859 Subfamily Haplostomatinae Chatton and Harant, 1924 Genus Haplostomides Chatton and Harant, 1924 Haplostomides hibernicus (Scott and Scott, 1895 Cephalosome (Fig. 2a) as long as wide, distinctly narrower than first metasomal segment. Dorsal cephalic sclerite ( Fig. 2d) butterfly-shaped, with many small unsclerotized areas (for sensilla). Rostrum (Figs. 2d, e, 5a) weakly developed, wider than long; widest portion with 4 small hairlike sensilla transversely arranged. Appendages (Fig. 2e , f) consisting of 6 pairs including maxillipeds. Mandible located in front of maxillule and within narrow oral sclerite surrounding these appendages; maxilla behind this sclerite (Fig. 2g ). Medial side of sclerite corresponding to lateral oral sclerite for labrum and labium.
Metasome consisting of first to fourth thoracic segments and fifth section originating by fusion of 3 segments (fifth thoracic, genital, first abdominal). Posterior end of each of 4 thoracic segments with slight constriction on surface and transverse sclerotization midventrally (Figs. 2c, 5b) . Fifth section between distal end of fourth segment and proximal end of narrow urosome. Proportional lengths 1:1.2:1.4:1.4:1 for 5 portions. Greatest width 0.49 mm in third or fourth segment. Right and left modified legs widely spaced, without intercoxal sclerite, and located midway on segment. Fifth section gradually and smoothly tapered; setiferous fifth legs inserted directly and laterally, behind midlength of this section; copulatory pore located posteriorly and midventrally; and 2 gonopores located more posteriorly and dorsolaterally.
Urosome 4a ) longer than wide, consisting of 2 segments (second abdominal, anal); proportional lengths 1:2. Small abdominal segment one-sixth as wide as greatest body width (third or fourth metasomal segment). Larger anal segment slightly branched distally; each branch directed distolaterally and bearing small caudal ramus; anus opening posterodorsally.
Antennule (Fig. 3a) lobate, weakly 4-segmented. Enlarged first segment protruded ventrally, as long as second to fourth segments combined. Proportional lengths 1:0.8:1.7, measured on central axis, for second to fourth segments. Armature comprising 17 simple setae: first segment with 3 (large), second segment with 1 (large), third segment with 3 (2 large, 1 small), and fourth segment with 10 (5 small, 4 slender, 1 aesthete-like).
Antenna (Fig. 3b) 3-segmented; proportional lengths 1:2.5:1.6, measured on central axis. Medial margin of short distal segment with 2 unequal simple conical spines (subterminal, terminal); terminal spine nearly twice as long as subterminal spine.
Labrum (Fig. 2e ) slightly protruded posteriorly; distal margin simply rounded.
Mandible (Figs. 2g, 3c , 5c) 1-segmented elongate lobe, directed medially, about 3 times as long as basal width; distal one-fourth narrowed. Narrow distal margin with 3 simple setae (1 long, 2 short); long seta inserted between short setae, and 2.6 times as long as them.
Maxillule (Figs. 2g, 3d , 5c) consisting of precoxa and palp (coxa, basis, exopod, and endopod fused). Precoxa wider than long, with 2 simple subequal setae on medial margin. Palp longer than wide, directed laterally, and with 4 simple setae (2 shorter proximal, 2 longer distal) along lateral to distal margins.
Maxilla (Figs. 2g, 3e , 5c) unsegmented lobe, longer than wide, directed medially, and with 2 simple setae (distal, proximal) on distal half; few hairlike sensilla on surface.
Maxilliped (Figs. 3f, g, 5d , e) consisting of coxa without armature, basis with 2 unequal simple setae (stout anterior, much smaller posterior) on medial margin, and endopod of 3 segments; third endopodal segment claw-shaped.
Legs 1-4 ( Fig. 3h-k) alike in shape; leg 1 smallest. Sclerotized basis of protopod belt-like, with 1 lateral seta. Width of basis about 1.6 times as long as exopod. Endopod and exopod fused at base. Endopod low subconical protrusion, much shorter than exopod, and with slight constriction at base of distal one-third or one-fourth; 2 hairlike sensilla near narrow apical margin. Exopod sclerotized. Distal one-third of lateral margin with 2-4 spines and 1 simple seta proximal to spines; distal 2 spines (subterminal, terminal (largest)) fused basally, appearing as single bifurcate spine. In addition, 1 mediodistal spine (Figs. 3h-k (dot in each), 5f (arrow)) present close to medial base of terminal spine; mediodistal spine on leg 1 smallest. Armature formula for legs 1-4 as follows:
Leg 5 (Fig. 4a (arrow) , b, c) represented by 4 subequal simple setae (1 proximal, 3 distal); distalmost 2 setae inserted on common base (Fig. 5g) .
Dorsal cuticle between 2 gonopores (Figs. 2a, 4a ) sclerotized, three-fifths as long as wide, with 2 pairs of sensilla (anterior, posterior). Apparatus at gonopore with 8 spines arranged in 2 rows (external, internal). External row (Fig. 4d ) with 2 unequal sharp conical spines: proximal spine articulated at base and slightly shorter than distal spine, this without articulation and 3.5 times as long as basal width. Internal row (Fig. 4d, e) with 6 merely conical spines.
In ventral genital area, 2 sclerotizations (right, left) present anterolaterally to single copulatory pore (Fig. 4f) . Copulatory organs (Figs. 4f-i, 5i ) comprising copulatory pore ( Fig. 4g (arrow) ), long copulatory duct (not folded, apparently surrounded by granule-like material), and bulbshaped seminal receptacle, this wider than long and with marginal slit. Each receptacle duct (Fig. 4h , visible only on one side in this material) extending laterally from seminal receptacle toward genital antrum.
Anal segment (Figs. 2a, 4a , j) slightly wider than long, constricted at base, and expanded posteriorly and dorsally; several pairs of mammiform sensilla on margins.
Caudal ramus (Fig. 4a, j) conical, slightly longer than wide, half as long as anal segment. Distal half tapered and directed posterolaterally. Armature consisting of 1 simple seta (longer) midway on lateral margin, 1 similar seta (shorter) more distally and somewhat medially, and 1 conical stout spine terminally; terminal spine with slight indent on ventral side.
Male.-Unknown.
DISCUSSION

Comparison of Female Specimens
According to Scott and Scott (1895: 360) , the body form of H. hibernicus from Valentia Island consists of three portions; the head, indistinctly segmented body, and abdomen, which is coalescent with the last body-segment and terminates in a short and somewhat pyriform caudal process. These three portions correspond to the small cephalosome, elongate metasome, and extremely small urosome, as observed in the present specimen from Strangford Lough. Two illustrations (pl. XVII, 3 (dorsal), 4 (lateral)) for the body form given by Scott and Scott closely resemble those of the specimen from Strangford Lough (Fig. 2a, b) . Chatton and Brément (1910: 81, 84, 85, fig. I , 4) also gave a similar illustration for the body form (lateral) of H. hibernicus from Roscoff and noted that the distal portion of the urosome (pleon according to these authors) is bulbous. It is obvious that the pyriform caudal process or the bulbous distal urosomal portion corresponds to the similarly shaped urosome (constricted at base) studied in the specimen from Strangford Lough. These characters of the body form are thought to be unique for H. hibernicus. The specimen from Strangford Lough (2.47 mm long) is much smaller than the specimens from Valentia Island (4.5 mm long) or Roscoff (6 mm long).
A comparison of all appendages, including mouthparts, can be made only on the basis of this paper and the one by Chatton and Brément (1910) , as shown in Table 1 ; Scott and Scott (1895) thought that mouthparts were lacking in this species. In order to confirm that the specimen from Strangford Lough is H. hibernicus, a further comparison is necessary with respect to certain appendages, as mentioned below.
(1) Antenna. The antenna (distal segment with 2 spines), as described by Scott and Scott (1895: pl. XVII, 6) , is in accordance with that described by Chatton and Brément (1910: 85, fig. III , a ne ) and the one in this paper (Fig. 3b) , although the appendage is not 2-segmented (as stated in previous papers) but 3-segmented.
(2) Mandible. Chatton and Brément (1910: 85, fig. III , md) stated that the reduced mandible has only one apical seta. It is possible that this seta corresponds to one distinctly long seta inserted between two short distal setae of the unsegmented mandible (Fig. 3c) . (3) Maxillule and maxilla. Chatton and Brément (1910: 86) mentioned that the 1-segmented maxillule bears four setae (3 lateral, 1 terminal). However, the illustration of the appendage ( fig. III , mx 1 ) seems to have a slight constriction dividing it into two portions (apparent distal and apparent proximal). It is likely that the apparent distal portion corresponds to the palp, which has four setae in the specimen from Strangford Lough (Fig. 3d) ; the apparent proximal portion (¼ precoxa) was possibly not examined by Chatton and Brément. The unsegmented maxilla with ventral; d, cephalosome, anterodorsal; e, cephalosome, anteroventral; f, cephalosome, lateral; g, left mouthparts, ventral. 184 three setae (1 distal, 2 proximal) given by these authors ( fig. III , mx 2 e) is also like the similarly shaped maxilla with two setae (1 distal, 1 proximal) in the specimen from Strangford Lough (Fig. 3e) , because it is assumed that one of the proximal setae given by Chatton and Brément probably was derived from (Scott and Scott) , female. a, posterior portion of metasome and urosome with caudal rami, dorsal; b, same specimen, lateral, showing left leg 5, copulatory organs (internal), and gonopore; c, left leg 5 represented by 4 setae, anterior; d, apparatus at right gonopore, with 8 spines (2 external, 6 internal), dorsal; e, 6 internal conical spines at right gonopore, ventral; f, posterior portion of metasome and urosome with caudal rami, ventral, showing copulatory organs and 2 sclerotizations anterolateral to copulatory pore; g, copulatory organs (copulatory pore (arrow), copulatory duct, seminal receptacle), lateral; h, bulb-shaped seminal receptacle with receptacle duct (one side), ventral; i, same specimen, dorsal; j, anal segment with left caudal ramus, lateral. a well-developed hairlike sensillum. In fact, the appendage has a few sensilla in addition to the two distinct setae (Fig. 3e) . (4) Legs 1-4. Scott and Scott (1895: pl. XVII, 8) gave an illustration for leg 4 that shows two distal spines (subterminal, terminal) fused at the base. Chatton and Brément (1910: 86) described legs 1-4 as consisting of the sclerotized basis, mammiform endopod, and sclerotized exopod with four spines (1 large (''forte''), 3 small, probably of leg 1). In their illustration for leg 1 (p. 90, fig. V, 4) , two distal spines (large terminal, small subterminal) were shown to be fused at the base. These legs, 1 and 4, are like the corresponding legs in the specimen studied here (Fig. 3h, k) , except for one lateral seta and one mediodistal spine, both of which are found in this specimen. It is easy to understand that the lateral seta was merely overlooked (all congeners examined have this seta). However, the mediodistal spine has never been described in any congeners or any other haplostomatins. In spite of this, I suppose that this element was also overlooked by all previous authors. The leg exopod is somewhat directed medially or ventrally, so that its mediodistal corner may not be adequately seen in anterior view of legs. When legs are still attached to the body (without dissection), it is possibly more difficult to see the corner. The morphology and armature formula for legs 1-4 are characteristic for H. hibernicus, but the presence of the mediodistal spine is not speciesspecific, as will be mentioned later.
Gotto's specimen of H. hibernicus was studied by making similar drawings for the body form and most other structures except for copulatory organs (the specimen was later lost). Gotto's specimen is basically comparable, in morphology and armature formulas for all appendages, to the specimen studied for this paper. The armature formula for leg 1-4 exopods is the same (6*,5*,4*,4*), including the mediodistal spine. Minor differences are as follows: (1) body (1.78 mm long) much smaller; (2) cephalosome not noticeably small; (3) antenna with 2 minute medial spinules in addition to 2 distal spines; and (4) leg 5 with 3 setae (1 seta fewer).
These differences may indicate that there is a variability or that the specimen was a younger adult.
Species Synonymous with (?)E. beaumonti A comparative study confirms that the present specimen from Strangford Lough is identifiable as Haplostomides hibernicus, which Scott and Scott (1895) described as (?)Enterocola hibernica from Valentia Island and that Chatton and Brément (1910) redescribed as Aplostoma hibernica from Roscoff. Gotto's specimen was useful in supporting this idea. The confirmation indicates that H. scotti, collected together with H. hibernicus in P. aurantium at Strangford Lough, is synonymous with (?)E. beaumonti that occurs together with (?)E. hibernica (¼H. hibernicus) in an unspecified ascidian at Valentia Island. Haplostomides beaumonti, which had been thought to be a doubtful species, is a valid species and a senior synonym of H. scotti. However, this species has exclusively been known as H. scotti to date, as mentioned early in this paper. This paper supports Gotto's (1952) earliest recognition of H. hibernicus and H. scotti living in the same ascidian. That H. scotti is synonymous with (?)E. beaumonti, as Gotto (1954) and Ooishi (2002) predicted, has been confirmed here. Ooishi's (2002) opinion that there exist strong morphological resemblances between (?)E. beaumonti and H. scotti was reasonable.
It is believed that the unspecified ascidian host for the two species of Haplostomides from Valentia Island (Scott and Scott, 1895 ) may be P. aurantium. It is assumed that the unidentified ascidian host for H. hibernicus from Roscoff (Chatton and Brément, 1910 ) is possibly P. aurantium, because the specimens of H. scotti studied by Chatton and Harant (1924b) and by Ooishi (2002) , respectively, have been obtained in P. aurantium at a similar or at the same locality on the French coast.
Species Resembling H. hibernicus
In a description of H. hawaiiensis, Ooishi (1994b: 95) stated that this species closely resembles H. hibernicus with respect to the body form and antenna, but that both species can be distinguished from each other by characters of mouthparts. (Ooishi) and previous redescription (Chatton and Brément, 1910 Legs 1-4 exopods 2 distal spines fused at base; armature formula 6*,5*,4*,4* (including 1 lateral seta and 1 mediodistal spine) 2 distal spines fused at base; armature formula 4 for leg 1 (lacking 1 lateral seta and 1 mediodistal spine)
Leg 5 4 setae represented by a vestige on integument Apparatus at gonopore 8 spines (2 external, 6 internal) 7 or 8 spines (2 external, 5 or 6 internal) Seminal receptacle bulb-shaped not given Caudal ramus 2 setae (lateral, mediodistal), 1 spine (terminal) 1 seta (dorsolateral), 1 spine (terminal)
The mouthpart characters for H. hibernicus were based on Chatton and Brément (1910) and used for a key to species of Haplostomides in that paper (and subsequently another paper by Ooishi, 2001 ). This key should be emended concerning the mouthparts of H. hibernicus, as given in this paper (Table 1) . It is remarkable that the mouthparts of H. hibernicus, as now emended, resemble the mouthparts of H. hawaiiensis, because the setal numbers of the mandible (3) and maxilla (2) are the same in both species; the maxillule of H. hawaiiensis, with seven setae, has only one more seta than H. hibernicus. These appendages of H. hibernicus, however, are definitely different in shape from those of H. hawaiiensis (see Ooishi, 1994b: fig. 2f -h, for mandible, maxillule, maxilla). Other resemblances are found in the dorsal cephalic sclerite, antennule, and maxilliped. Nevertheless, H. hawaiiensis is clearly distingushed from H. hibernicus with respect to the body form (urosome not constricted at base), legs 1-4 (armature formula 3,3,3,3, lacking mediodistal spine), apparatus at gonopore (7 spines (2 external, 5 internal)), and seminal receptacle (not bulb-shaped).
Further comparative studies involving H. hibernicus are in progress in connection with an unnamed species, which very closely resembles it in having one mediodistal spine on leg exopods and a similar (not identical) bulb-shaped seminal receptacle. Haplostomides scotti is the only known congener that has a seminal receptacle of this type (see Ooishi, 2002: 254, fig. 5g ), although it lacks the mediodistal spine.
